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1. Safely promotion at indusirial plants

The purpuse of safcty promction ic tu protect the employcoes
from becoming expouscd to occupational hozerds., These con

be dividud into groups: accidents ond occup=ztional diseascs.
An accidont maans hersa an injury that hos cccoured st work
within a relatively short space of time. Occupational discoses
are illnessas caused by physical or chemical foctors of
ococupational origin, such es noise, dust or dissolvers of

paints.

Consesquoncas of accidents ond occupational <ismeses:

- Tempurary or parmangnt partial or complete loss of working
ibility of the injured person.

= Death.

- Sufferings end sconomical losses of the $njured psrsen
end his relatives.

- Disturbances and damages ceused by the accident to

eairatlen of the fimm in question.

In moast countries the legislation sets obligations to ths
employer in defining certein minimum requiremsnts a work-shop
rtuat mest to prevent accidents and occupetionsl disesres.
A well-.anaged company will not only fulfil these minimum

requiremants but also tries with all available means to

make tho working conditions as sefs as possible. This




so-called voluntavy secidert prevenilen fs oot ied oul vinee

more ang mor: induntiries have gude Lo thet preventing
the accidenls iu bLioth cepmeieal ly prel et and o moral
oblipativn of an pmnployer. Therefor v ciien Lalk of the

three motives of veluntary safety cromntion, i.@. moral,

Judicial and gronomical motives.

The dograe of safely at work depends decisively on buth the
management, all differant grades of supervisors, end workers
of a company. Industrieal pnterprises with s smill personnel
do not neecd a spercial safely orgunization but overy foreman
must, beside his other duties, see that questions concerning
safaty ot work are attended to. Further on, cooperation on

e wide basis is a condition of sffective safety promotion.
It is of special importance that the workers take part in
this operation. Sufety committeas with representatives of
the managemant, supervisors and workers make the cooperation
gystematic., The tasks of the safety committee are to receive
and give information, to deal with safaty matters and to
give out statements. The safety comnittee has no axecutive
powsr, nor can it be given ths responsibility for eafety |
at work. The safety committees have proved useful in

{ndustrial plants of all capacities.

Thu internal safety activities of an industrial establishment
consist of s large field of operations. In the fullowing oniy
the most important of thess functions are mentioned, viz 1)
statistice and internal accident reports, 2) sefsty inspections,

3) training and 4) safety propaganda.
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1) An dinternal acueident ceport, which | he fovcion mukes aftap
cach accident, sorves three purposes: il forces Lhe foremen
to g8t acquainted with every occidant that orcurs under his
supervigsion, it guarantees Lhat the manapement of thu.depart-
ment and the factory is inforwed aboul o1} accidents and

it gives o basis to statistics about accidents, The accidunt
statietics are an important guide to the necessary safety
moasuras and they show the development in the fraquency and

severity of eccidents.

2) In eaddition to the safety inspections of the authoritigs,
insurance companies and other outsiders every industriel
establishment should organize their own internal inspaction
program, The aim is to eliminate existing occupational hazards

in the plent. Every inspaction should be reported in writing.

3) There is a great vuriutykaf methods for an efficient uudiu-
visual sefety treining and propagenda, as e.g. safety mestings,
films, safety exhibitions and rescue displays. Thess sctivities
are oftsn concentrated to make safety cempaigns or sefaty

weeks,

Also saefety competitions have proved to p.omots pesitive

interest for the prevention of accidents.

4) Safety posters and pamphlats are commonly used sven in the

smallest work-places to give information on sefe working

methods or just to promote safety in general.




2, Provantion of ccruputivnol hazorgs in s furniture ond

joinory industric:

The accidont fregquency in different oceupatisnal gproups in
Finland it highest in ctevedoring woirks (7207.0) accidents/l mil
workhours). They arc followed hy conustructicn works (108.4),
mechonical work-shops (102.,0), sawmills (35.8), underground
work in mines (44.1) and joincery with machines (89.6). The
sccidenrl froguency in joinery without machines is much lower
(56.8). 1t seams justified to point out that the joinery
industrico should show movre interest in accident prevention

and espescielly in safcr working conditions.

{ oconsider the guarding of machines and the skill of their

gperetors the most important matters in preventing severs
hazerds in joinery industries, but attention must be paid

also to preventing hazerds caused by duct, paint and

lacquer.

2.1 Rachines

When sstimating the hazerds produced by machines and the
nocessary technical safety measures, consideration must be
givem to°  the differences in carefulness, professional skill,
{ntelligence, training and attentiveness among the psople
working at the machine or in ita vicinity. Defects in those
characteristics arc causss of sccidents, which ara often

said to bo caused by the ac-called human factor or mistakes
made by man. Anyhow, many of these accidents are also due

to the danyerous characteristics of the machines.

; ;
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The technicol sifety measures For mochines arv intendes Ly
prevent the mistukes that man makes, -nd which never cen be
completely avoided, from leading tu an accident. So the
pPlanning, structure or installation ¢f eviery maching and every
part of o mochinu must be such that working at it or neor

it can be dune with largest pousiblc seceurity considering
acpidanta ond discases, The less skilled the workers are,

the more important is thic requirement. 8ince the labour

of small plants is of a very mixed training and profoseional

ekill, the machines must be really safe hers.

When speaking of wood-working machines, additional attention

must be pald to the fact that thuy are to be concidered as

dangerous machines, which must notl be operated by other thon

skilled and experienced vorkurs, In Finland there ig

a ban  on  persons under tha age of 18 years operating

woodworking machines.

In teble 1 the accidents in the Joinery industriss are
classified according to the agency of the accident bassd

upon the statistics of Keskinsiren yh£16 Teollisuusvakuutus
(Industrial Mutual Insurance Company). From these statistics
it is easy ﬁo calculate that each worker has been absent

from work 2.7 wobk—days 8 year on an average bécauso of an
accident at work., Of thésé 2.7 deys, 1.1 Jays ars ceused hy
uircular saws, ‘smooth pleners and millers, 0.4 days by other
woodworking machines and 1.2 days by other roasons. It {s
@pparent that special attention must be paid to those 3 groups

of woodworking machines; that is to say circular saws, smooth

planers and millers,




General
As common safely requivenents for al 1 waodgorbing machines,
thi power tranaeicaion:s mo Cobe complelely puarnded and

the machincs must Lave a switch, which culs off the
current when the voltape decreasen. The swiltuh must he of
such construction that the machine does not start by
Jtself when the power supply is re-cnurgized, Moot wood-
working machincs must also be gquipped with a broke, which

quickly stops the blade or other moving parts when the power

is cut Of'Fo
Circular saws

Accidents caused by circular saws con be divided into two
groups accordingly to the way'thuy ocour,

- touching the saw blade

- kick-backs

In most cases accidents of both types can be prevented by
technical moasurss although correct working methods are

important too.

Touching the saw blade rost often occurs wher the sawyers
hand slips into the blade either when he holds his hands too
close to the blade during the sawing or when he removas

waste from the side of the blade or from under it. The sawyer
can also fall on the blade if he staggers or stumbles near

the saw. All these typus nf accidents can usually be prevented

by guarding the bLlade both above end bencath the cewing level.
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The lower part of the blade under . COWItE Tovel aagn i) ly
bo puarded without any inconvenience, 1he unter puard jg
usually o lired crclonyre oul it should be Lo Lottt et g
that it can casily ho removod either portly or entireiy “gr
the changing of the Llode. The othos side of Lhe guard «lould
praforably bLe hingud so that the blade can bo changod wi oot

removal of the wholeg enclosure, fig., 2,

Kick-backs are o dangerous factor in the ugn of circulur sous,

and they may cause sarious acciderts, So attoantion has tu po
peid to their prevention. Kick-backs are causnd Ly internal
tensions relsasec from the wood during the sowing,

80 that the kerf closes during the sawing. This permiiy

the material to pinch on the back of the balde, and to riso
on the top of the blade, where it ig flung back with piroat
force. This happans so quickly thet the sawyer has ne time
to pearry the kick-back. The Bame occurs if & board falls on
the blade. To provent kick-backs, dvery saw that ic used for
lengthwine sawing has to be 8quipped with & spreader or at
lsast double anti-kick-beck fingers. A substantial upper
guard which is pleced low enough prevunts kick-backs too.

The spreaders must be made of steel and approximately so
thick that 1t Just fi11g up the kerf und so wide that 1t ig
stable enough. The shapas of the front side of the spreeder
knife should follow the shapa of the blads. The spreader
knife should bg easily adjustable both vertically and

horizontally 80 that the distance betwaen tha knifa and the
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A prip oaw has Lo have an upper guard which prevents Louching
the blado, falling of boords on Lhe blade and also hick-bucks.
The upper teeth of the blude must be inside the guard during
the sawing. The lenpth of che guard muast be longar than the

digmater of the biggest blade, fig. 1 and 2.

in smel) rip saws, which do not have feed rolloc, the upper
guard and the spraader together must cover the whole upper
and rear part of the bladu. The upper guard must be easily
sdjustable according to the height of the object worked on
or it must follow ths objuct during the sawing, fig. 2 and 4,

{¢ the saw is equipped with fead rolls, they have to be guerd-
od from the front, sides and above. In front of the rolls
there must be a safaty bar with which the rolls can be stopped
fig. 1.

The blade of a balance cross-cut sew cutting from underneath
must not be one thet can be lifted with the foot. The handle
ussd for the 1ifting of the blade has to be situated so that
the sawyer does not have to stand in front of the blade where
his hand cen touch the blade. In its lowest position the
blade must be completely coversd with a closed encasement.
The balance cross-cut saw lifted from undernaath should be

s0 balanced that when the grip from the handle is let loose
the blade drops inside the protective encasemant without

bouncing up.

A cross-cut saw cutting from abova, must have an upper guard,

which encloess the upper part of the blade. Attached to the
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front of this puard Lhoro must be an adiditiong) prard, whicl
rites ond falls by itself according to the Lhicknesy of Lhe

board to be cut, fig, 5,

Band saws (Fig, §)

Band saws can he considered safer than circular saws because

thero is no dangur of a kick-back. Thus the most important

risks when using band saws are;:

1 Touching the blade or power tranasmissions with the haud or
somc other part of the body. .

2 Dangers caused by the breaking of the band blada.

All the moving parts of a band saw should be compleotely guarded.
Plate whuels arc usually considered safer than spoke whaels
wheru the spokes can easily cause accidents if a piece of wood
or clothing gets stuck in them. Whichever type of whaeel isg

used, the wheals should be complefely enclosed so that the pro-
tective casing at the same time provents a broken sawblade from

causing any accidents.

The blade should bg completely covered except at the actual
sawing point. The return side of the hlade must be guarded
over its whole length and completely enclosed.

On the sawing side thg blade must be guarded from the |

upper wheel to thg blade-guide with a guard that covers the
blade at least from the front and outer sides., This guard hes
to be adjustable so that regardless of the height of the blede-
guide the guard always covers the whola distance between the

wheel and the blade-guide. The guard can be attached to the saw

guide s0 that jt automatically follows the guide.
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Ymooth plauncrs

Accidents cecuring during jloning are usually coused by a
knnt or wame othor hard spot un wood which prevents the
picca of work from moving, on omoothly. Whon rasistance
grows rapidly the planer ie not able to react quickly gnough
but his hond glves wey cauning the plece of work in hand tu
pounce bLack and his hand to slip to the cuttar, Often an
accident 3is caused by o wrong old of ths piece of work

If the hold is waak or unstoudy, the sliphtest shock will
bu sufficiunt to allow the hand to slip to the cutter.
Positiuning hands so that they almost touch the surface of
the teble naturally leads to cutting off of the fingertips

as soon as thay reach the cutter.

For safaty moasures it is important that a smocth planor is
fitted with a round cutter with shavings crushing gutters

as narrow a&s possibla, fig. 7. Further on, a smooth planer
must Have a cutter guard which is easy to use. For safety
the best guard concsals the cutter slit also when being used,
with the hand gliding over the guerd during the planing
procass. This will also pruvent fingers from elipping to the
cutter as a result of a kick-back, as well as the sccidente
csused by the wrong position of fingers on the piece of work
in hand. The SUVA-guerd is an exomple of this type of &

safety guard, fig. 8.

For protective properties poorer than the above mentionad
guards but parhaps better in use are so-celled boomerang

guards. In those the guard conceals the cutter slit all

the time excepl at the momant of planing when the piece of
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work pushe., e puard aside, Lven hien onty purt of [,
cutler, no bigeor Lhan Lhe widlh ni Lhoe picoe Lo he itancad,
remaing uncovereld, Prosaingg of Lhe pusid cpainal Lhe clecaring
ruler 08 counod by a courderwnipht oy g Spring. Furthor un,
smouoth plancrsmyat alwiys he Fitied it a brake which limits
the rotuting time to W-20 secunds after 1o pownr is switched
off, and also wilh g back puard which coverg Lhe purt of the

cutter behind the teerin- ruler,

The machanical foeding dovice has Proved Lo be the outstand-

ingly bast guard in use in both planers and other wood -
working machines. It gives porfect protection to the cutter

end is free of properties impeding work,
Milling machines

Milling machings are the most dangerous machines in joinery,
The accidents are usually ceused eithap by & kick-back or

by slipping of fingers to tha cutter some other way,

Oue to many different usaéas of @ milling machine it is,
impossible to use One genural guard only. Thersfore in
guerding a milling machine a separate protective device
must be designed for gach usage. Figures 9 and 10 show an
example of a Swiss SUVA-guard which in practical, versatile
and can be applied to almost all usages of the milling
machine, Its one disadvantage is the need to adjust the
guard to a desired protective position for pach working

phasg soparately. Because of this inconvenience the guard

has not become popular in Finland. The mechaniceal feeding
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device has proved the best ond mont practizet weser aluo

for the milling wochines.

2.2 Dus t

The dust causcd by woodworling mochines should be removed set
only bugause of thn danper of axplosion and fire it couses
but also becausc the dust of uvome tropical wuud specicy like
teek and mahopany cun courc Jllnusser, which cun takou the
form of ollergic nasal catarrh, asthma or dmimatitis. Fur
removing the dust Lhe caws musi be cquipped with a fixed
exhausthood, which is connectod to an exhaust system. In

many coses the oxhaust-hood can bc built toguether with puards,
eg. the under-guard of a rip saw. The eoxhaust system must

include a dust precipitator located outside the workshop.

2,3 Paints and lacqusrs

Solvants used in many paints and lacquars may causs dermatitie
by contact end poisonings when breathed on grost doses. Also
many so-called 2-componant lacquers and -glues have strong

propertics which cause dermatitis.

To prevent dermatitis contact with these materials must be
avoided and attention must ba peid Lo cpecial cleanness and
hygiena at work. Solvents should not be used for washing

hands.

Solvents usod in most painis and lacquers are also highly
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Combostihle, 10 Proevent poiconing apd o o e Lhe

wil k- Lhope where painls and Jacquers aie used must hovg

a pood ventilation,

In-spite of the xgntﬂi‘b‘[_‘cj;’j_u_ﬁm_l_gj9,-93.lmus;@ never be uced as o
Eﬂ_ygg_@ﬂjﬂﬁgg_i@_ﬁ;ing_.__’J“qc_:gum:in_f_‘gr tleaning, dun to itg
highly poisanous propurtivs. Also other

nolvents, toluone

in the first place, may conlain buenzol in dangerous amounts,

end a buyer should demand 4 guarontes of the benzol content

nat exceeding a cortain limit, An acceplable limit woulgd te

the maximum of 3,0 % of henzol.

Painting and any other work whurg handling of materials

dengarous to hpalth is implied should be done in a painting:

box with a sufficient amount of air to be exhausted to make the

velocity of air in the front opening of the box at lgast

005 M/m'

In this lecture I have discusced some important aspects in pre-

venting occupational hazards in Joinery industries. In epite

of tha necessity of the technicol safety measures mentioned

above, it is obvious that all accidents cannot be prevented

by them. Also unsafe acts and dangoarous working methods have

to be chenged end improvad. Unsafe acts can depend on care-

foolhardiness, lack of skill or experiunce or sven

on stupidity., On the other hand, missing

lessness,

instructions or un-
sufficiant training are often rvasons for wrong working meth-

ods. That is why also training and guidence is needed for the

Prevention of accidents,

Whather it is o question of
* Crude bensems.

either technical measures or train-
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ing, the management of @ plant elway: hau the finel rospunsi-
hility for the nievention of accidunts. This responsibility,
which doce not depend on the size of the enterprise, iv dis-
cussced very clear’, in & onklet publishoed by the Central

Federation of thn Finnish Employoers:

"The management of an industrial entorprise i responsible
for the promotion of safety. But in addition to the sv-coelled
formal responsibility, & positive attituda of the meneagement
{e of ulmost importance when preventing occupational hozerds.
Such an attitude is always necded, regardless of the size

of the enturprise or of othur factors. Anyhow it is important

to point out thet a positive ettitude is sompthing much more

than simply reelizing & legal eor economical responsibility.

A positive attitude meens, intor 2lia,

- that the manegement of en enterprize completely realizes
the imporiance of satety promotion both in general and
especially regarding tlilr own plant,

- that the management takes action to give gvidence for their
positive ottitude

- that the meneiement makes efforts to get the various levels
of the plant organizations es i.a. foremen and workers in

a close cooperation in safoty problems”.
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TAULL 1. Classification of sooidents in joinery (8tatistios of Industrial
ual Insurance Company, Pinland).
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[Agemc:y of sevident Nyl et} Rundwr u.’;' B T T "Nusbier of
acuidanty | Auys los ' Wiy Fer el days, lont
Nartial diay,. PO avcl

L b vty -

e b " bility dent
“Num- T Mum- 7

- *...'253.";,:-...”_..1’;.‘.’.!?}.‘._-...___..?, —— _ .
Circular gaws 121115.0 1 315 14,3 3 " 19,9
Smooth planers 103 12.8 | 2257 13,4 21,8
Millurs 64 R,0 | 2044 12,6 3.0
Total 206 35.8 | 6612 40,7, 10 23.0

f 1

Uthor woadworking - ' ? ! !
machings 126 15,7 . 2276°14.0, 2 10.1
Total: all wood- ! : i ' {
working machines  4)4 nl.s 8ﬂ68:54.7j 12 - 21,2 :
Others 1330 18.5 | 740045, 3’ 8 . 18.9
Total: a1i doog- ! | f { ,
dents : 804 100 . 16288/ 100 | 20 20,2




upm:r (.:u.f.‘d

" N
“’-—' - . ~'.~ R
Lo L

RN

© e

epreader -B-i .4
A\

-e-"*_’:':"‘:"




-17 -

£
[ i f :- -.
} R r €y
[ [ w G ry ¢ oy
LN e} [N 0 ¢ e )
LAEA LANTA 0wy (38T, A
a ety 0 -} I |
~ et vt e £
o1y 2 VN4 (&) L

- iy oy by
AR $ooy b4 vy A\ "
4] O (4] ha s I *)
h.ca Ry Iagvey, '

S ————— . v
E e e JSNU E 1

g 3

Sywender for a rip sew
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Pig 4 The guart (type SUVA) oan be locked at the
desired porttion

Upper guasd for o wmall rip sew
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ripg. 6
Cuards of a band saw
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Ciroular cutter with knives. The dimensions A, B and C should be as small

& possible. They should not exceed 10,3 and 4 mm. Absolute maxisums:
As13m Beudmm ad C = 6 m,

Pig. 8
Suve~guazrd for a emooth plansr and & guard for the back part of the cutter




A circular guard for a miller
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